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Indian Standard
METHODS OF CHEMICAL ANALYSIS OF SOLDERS ( SOFT AND ROSIN CORED )
PART 2 DETERMINATION OF IRON, ARSENIC COPPER AND

( First Revision)
0. FOREWORD

0.1 This Indian Standard ( Part 2 ) ( First Revision ) was adopted by the Indian Standards Institution on 26 April 1983, after the draft finalized bv the Methods of Chemical Analysis of Non-Ferrous Metals Sectional Committee had been approved by the Structural and Metals Division Council. 0;2 21 grades of soft solders and 5 grades of rosin cored solders have been specified in IS : 19%1982* and IS : 1921-19757 respectively. In order to determine correctly the composition of different solders specified in these standards, methods of analysis have been described in various parts of this standard. Due consideration has also been given in preparation of this standard to the facilities available in the country for such analysis. 0.2.1 This standard was first published in 1959. In this revision, the Methods for determination of standard has been divided in four parts. bismuth and silver have also been included in Part 3 and Part 4' of this standard respectively. In this revision, preparation of sample for the analysis of rosin cored solders, covered in IS : 1921- 1975t, has also been This part covers the determination of iron, copper and included. arsenic. The other parts cover the following: Part 1 Part 3 Part 4 *Specification TSpecification

Determination Determination nickel; and Determination

of tin, antimony and lead; of cadmium, zinc, aluminium, bismuth and

of lead and silver.
).

for soft solder (fourth revision ). for rosin-cored solder wire (first m&ion
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IS : 998 ( Part 2 ) 0 1983 0.2.2 The method for determination of arsenic stipulated edition has been substituted by photometric method. in earlier

0.3 In reporting the result of a test or analysis made in accordance with this standard, if the final value, observed or calculated, is to be rounded off, it shall be done in accordance with IS : 2-1960'.

1. SCOPE 1.1 This standard ( Part 2 ) covers methods of chemical analysis of iron, copper and arsenic in lead and tin base solders ( see IS : 193-1982t and IS : 1921-1975: ) having chemical composition within the following range: Constituent Iron Copper Arsenic 2. SAMPLING FOR CHEMICAL ANALYSIS with the procedure Solder ) laid down Samples Percent 0.02 MUX 0.01 to 0.2 0'35 Max

2.1 Samples shall be drawn in accordance in IS : 193-1982t or IS : 1921-1975:. 2.2 Preparation shall be prepared

of Sample ( For Rosin-Cored as mentioned below.

2.2.1 From each reel or coil taken in, accordance of solder of mass approximately 50 g.

with 2.1, cut a length

2.2.2 Melt the five lengths in a clean silica crucible at a temperature just above the liquidus temperature of the alloy and mix thoroughly, After the flux has using a stirrer that will not contaminate the melt. floated to the top, carefully pour the alloy into a cool mauld SO as to form a bar approximately 6 mm thick that does not contain any flux. Clean the bar by washing with methanol to remove the flux residue and then wipe it dry thoroughly. 2.2.3 Make cuts with a clean, fine saw across the entire width of the bar at regular intervals along its length. Do not use any lubricant during this operation. Treat the sawings carefully with a magnet to remove any particles of steel that may have been introduced during Mix the sawings thoroughly. sawing. *Rules for rounding off numerical values ( revised ). TSpecification for soft solders (fourU~ ruvision ).
ispecification for rosin-cored solder wire ( jirsl revision ),
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IS : 998 ( Part 2 ) - 1983 3. QUALITY OF REAGENTS

3.1 Unless otherwise specified, pure chemicals shall be employed in tests and distilled water, conforming to IS : 1070.1977*, shall be used, where the use of water as a reagent is intended.
NOTE - ` Pure chemicals ' shall mean which affect the results of analysis. chemicals that do not contain impurities

4. DETERMINATION PHOTOMETRIC 4.1 Outline

OF IRON METHOD

AND

COPPER

BY

THE

of the Method

4.1.1 Determination of Iron - After removal of all interfering elements, iron is determined photometrically as the orange-red phenanthroline complex. 4.1.2 Determination of Cocker as a red-violet bromo complex. 4.2 Reagents 4.2.1 Hydrobromic Acid 4% percent.

Copper

is determined

photometrically

4.2.2 Bromine-Hydrobromic Acid Mixture 180 ml of hydrobromic acid. 4.2.3
Perchloric Acid 70 percent.

Add

20 ml of bromine

to

not more than 0.000 1 and 0 001 4.2.4 Test-lead - Lead containing percent of copper and iron respectively. 4.2.5 Sodium Acetate-Acetic Acid Bu&r So&ion - Dissolve 270 g of anhydrous sodium acetate in 500 ml of water, add 240 ml of acetic acid, cool and dilute to one litre. 4.2.6 Hydroxylamine Hydrochloride Solution in water and dilute to 100 ml. Dissolve 1 g of the reagent

4.2.7 Ortho-phenanthroline Solution - Dissolve 0.2 g of ortho-phenanthroline monohydrate in 90 ml of water with stirring and gentle heat. Cool and dilute to 100 ml with water. 4.2.0 Standard Iron Solution ( 1 ml = 0.02 mg of Iron ) - Prepare solution by dissolving 0.140 5 g of ferrous ammonium sulphate ( NH4 )a ( SO4 )s 6H2 0 J in 100 ml of hydrochloric acid ( 1:19 ) dilute to one litre in a volumetric flask. Prepare fresh solution each
*Specification for water for general laboratory use ( second reoision ).

fresh [ Fe and day.
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4.2.9

Phosphoric Acid -

85 percent.

4.2.10 Standard Copper Solution -( 1 ml = 0.1 mg of copper)Dissolve 0.100 0 g of copper in 25 ml of hydrobromic acid and two millilitres of bromine-hydrobromic acid mixture by gently heating in a covered loo-ml beaker. Boil off excess bromine, cool and transfer to a dry and clean loo-ml volumetric flask. Dilute to the mark with hydrobromic acid and shake well. Transfer 10 ml of this solution to a dry IOO-ml volumetric flask, add a drop of bromine-hydrobromic acid mixture and dilute to the mark with hydrobromic acid. 4.3 Procedure
4.3.1 Depending on the iron and copper contents, transfer up to 2 g of the accurately weighed sample ( from which foreign iron particles have been removed ) to a 250-m] wide mouth flask. Add 20 ml of brominehydrobromic acid mixture and, if necessary, a few drops of bromine to ensure complete dissolution and heat with a well-ventilated hood, at a low temperature to dryness.

4.3.2 Add 10 ml of perchloric acid to the flask and heat in a wellventilated hood while swirling over an open flame, until white fumes appear. Then heat moderately and intermittently to decompose lead bromide and to expel all hydrobromic acid, avoiding excessive loss of perchloric acid. If the solution is cloudy, showing that all of the tin, antimony and arsenic have not been expelled, add 5 ml of brominehydrobromic acid mixture and heat again to expel hydrobromic acid and decompose the bromides. Repeat the process until a fairly clear solution is obtained. Reduce the volume to about 2 ml. 4.3.3 Depending on the copper content of the sample under test, add I to 2 g of test-lead and boil for 15 minutes. Ensure complete cementation of copper in the solution. Filter through a sintered glass crucible ( G 4 ) ;o remove copper, lead, etc, and wash. Reserve the residue for determination of copper. Make up the filtrate to 50 ml. 4.4 Determination
of Iron

4.4.1 Transfer the filtrate or a suitable aliquot to a IOO-ml volumetric flask. Dilute to 50 ml with water. Add 25 ml of sodium acetate-acetic Add two ml of hydroxylamine acid buffer solution and shake well. hydrochioride solution and 10 ml of ortho-phenauthroline solution, dilute to the mark and shake well.

4.4.2 Measure the absorbance of the solution against the corresponding reagent blank at a wavelength of 490 nm. 4.4.3 Calibration Curve - Construct the calibration curve by plotting the photometric readings of the standard solutions against the quantities of iron in the range of 50 to 500 pg ( in 100 ml final volume ). c

IS : 998 ( Part 2 ) - 1983 4.4.4 Calculation Calculate the percentage $
X --&

of iron as follows:

Iron, percent where A =

mass in mg of iron in the sample from the calibration curve; and used.

solution,

as determined

B = mass in g of the sample 4.5 Determination

of Copper

4.5.1 Add 10 ml of bromine-hydrobromic acid mixture to the residue reserved in 4.3.3 in a beaker, cover and heat gently to dissolve the Cool the solution and transfer Boil to expel the excess bromine. metal. to a 25-ml volumetric flask washing the beaker with a few ml of hydrobromic acid. Add 10 ml of phosphoric acid and 0.78 drop of Dilute to the mark with hydrobromine-hydrobromic acid mixture. bromic acid and shake well.
4.5.2 Measure the absorbance of the solution ing reagent blank at a wavelength of 660 nm. against the correspond-

4.5.3 Calibration Curce - Construct the calibraticn curve by plotting the absorbance of the standard solutions against the quantities of copper in the range of 0.3 mg to 3.0 mg ( in 100 ml final volume ). 4.5.4 Calculation Calculate the percentage = 3 of copper x 1 as follows:

Copper, where

percent

A

x

A = mass in mg of copper in the sample ed from the calibration curve; and B = mass in g of sample used.

solution,

as determin-

5. DETERMINATION METHOD 5.1 Outline
the trivalent chloride denum blue method. of 810 nm. 5.2

OF

ARSENIC

BY

PHOTOMETRIC

of the `Method -

Arsenic is separated by distillation as and determined photometrically by the molybI'hotometric measurement is made at a wavelength apparatus.

Apparatus

-

An all glass distillation 6

IS : 998 ( Part 5.3 Reagents 5.3.1 Concentrated ( rd = 1.84 ). 5.3.2 ( rd = 5.3.3 ( rd = Concentrated 1.16). Concentrated Sulphuric Hydrochloric Nitric Acid Acid conforming conforming to to to

2 ) - 19W

IS : 266-1977* IS : 265-19761 IS : 264-1976$

Acid -

conforming

1.42).
50 percent ( u/r ). To 400 ml of water add acid ( rd = 1.84 ). Mix, cool and dilute

53.4 Dilute Sulphuric Acid cautiously 500 ml of sulphuric to 1 litre.

5.3.5 Ammonium MoEybdate-.Hydrazine Sulphate Solution - Dilute 10 ml of the ammonium molybdate solution ( see 5.3.6 ) to 90 ml, add 1 ml of the hydrazine sulphate solution ( see 5.3.7 ) and dilute to 100 ml. 5.3.6 Ammonium Molybdate Soiution - 1 percent ( m/v ). Dissolve 1 g of ammonium molybdate [ ( NH4 )B Mo,024*4H20 ] in sulphuric acid ( 20 percent v/v ) and dilute to 100 ml. 5.3.7 Hydrazine St&hate Solution in water and dilute to 100 ml. Dissolve 0.15 g of hydrazine sulphate

5.3.8 Standard Arsenic Solution ( 1 ml = 0.1 mg of Arsenic ) - Dissolve O-132 of arsenious oxide in 2 ml of sodium hydroxide solution ( 5 percent m/v ). Dilute to approximately 50 ml and add 1 ml of hydrochloric acid ( rd = 1.16 to 1'18 ). Transfer to a I-litre volumetric flask and dilute to the mark. 5.4 Procedure 5.4.1 Weigh accurately 2 g of sample and transfer to a 500-ml flatbottomed flask. Add 20 ml of concentrated sulphuric acid and heat to expel sulphur dioxide from the flask. Cool, and add carefully 30 ml of water, 120 ml of concentrated hydrochloric acid and O-2 g of hydrazine sulphate. Distil the solution in an all-glass apparatus, collecting the distillate in a 250-ml beaker cooled in running water and containing 50 ml of water, 5 ml of concentrated nitric acid and 1 ml of dilute sulphuric acid. Continue the distillation until the volume in the flask is reduced to 80-90 ml and then remove the beaker containing the distillate and evaporate its contents until fumes of sulphur trioxide are evolved. Cool, transfer to a 50-ml volumetric flask and make up to the mark. Transfer a 25 ml aliquot to a lOO-ml volumetric flask, add 70 ml of ammonium molybdate-hydrazine sulphate solution, dilute to 95 ml and heat in a water bath for 20 minutes. Cool and make up to the mark. *Specification for sulphuric acid ( second revision ) $Speciiication for hydrochloric acid ( second revision). $Specification for nitric acid ( secondrevision). 7

IS : 998 ( Part 2 ) - 1983 5.4.2 Measure the absorbance of the solution against the corresponding, reagent blank at a wavelength of 840 nm. 5.4.3 Calibration Curve - Take a series of standard arsenic solutions and a blank in 250-ml beakers, add to each 5 ml of water, 1 ml of concentrated hydrochloric acid, 1 ml of concentrated nitric acid and 0.5 ml of dilute sulphuric acid. Evaporate to fuming, cool, add 70 ml of the ammonium molybdate-hydrazine sulphate solution and transfer to a lOO-ml volumetric flask. Dilute to 95 ml and heat in a boiling water bath for 20 minutes. Cool and make up to the mark. Measure the absorbance for all the standard so1ution.s against the reagent blank. Construct a calibration curve by plotting the absorbance against the quantities of arsenic in each solution. 5.5 CalcLlation Calculate the percentage
A
x +.

of arsenic as follows:

Arsenic, percent = B where

A = mass in mg of arsenic in the sample solution,
mined from the calibration curve; and
B =

as deter-

mass in g of sample used.
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